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摘     要 
本文以典型有害赤潮藻拟菱形藻（Pseudo-nitzschia）、锥状































摘   要 






















- 3 - 
Rapid Identification of Causative Species of 




 In last few decades, Red tide which is the result of massive 
growth of phytoplankton appears to be more devastating than ever 
before, and becomes harmful to the global ecosystem. The 
detrimental effects of a harmful algal bloom can be caused by algal 
toxin which can be transferred through the food chain where they 
may kill wild or domestic animals or even cause some acute or 
chronic disease to humans by damaging the digestive and nervous 
system. Developing rapid and accurate identification techniques of 
the red tide causative algae has become the focus of microalgal 
studies. 
 Most causative species of harmful algal blooms (HAB)are very 
tiny, and the species identification often requires SEM and/or TEM 
in order to observe the fine distinguishing morphological features 
between toxic and nontoxic species. On one hand, this method is 
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conventional analysis insufficient in distinguishing them accurately. 
Molecular biological techniques which are more efficient have 
therefore become desirable in recent years. 
 Two molecular biological techniques—analysis and comparison 
of LSU r DNA and ITS gene sequences and species-specific 
oligonucleotide probes—are introduced in this study for rapidly 
identifying some typical HAB species including Pseudo-nitzschia 
pungens, Pseudo-nitzschia brasiliana, Scrippsiella trochoidea, 
Prorocentrum minimum, Emiliania huxleyi, Coccolithus neohelis, 
Phaeocystis globosa and Heterosigma akashiwo. 
 Comparing LSU rDNA gene sequence of Prorocentrum 
minimum with the sequence data of other 12 species of 
Prorocentrum from NCBI genbank, the result of molecular 
identification was consistent with the result of morphological 
identification. With the same process of comparison of ITS gene of 
two Pseudo-nitzschia species which were isolated by our lab with 
other species of Pseudo-nitzschia’s sequence in genbank. They 
could also be identified as P. brasiliana and P. pungens 
successfully. To approve the feasibility of identifying the red tide 
causative algae by analyzing the gene sequence, we also designed 
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algal species. 
 From the phylogenetic analyses of Prorocentrum and 
Pseudo-nitzschia, it could be found that the species in the same 
branches of MP tree which I built shared some common 
morphological features.  
 Four species-specific oligonucleotide probes labeled with green 
fluorochrome were developed and were targeted against regions of 
Scrippsiella trochoidea, Phaeocystis globosa and Heterosigma 
akashiwo, and filter-based whole cell hybridization were used to 
identify these 3 red tide algaes. After hybridization, the labeled 
cells were observed by the epifluorescence microscope and flow 
cytometry. From our result, it could be concluded that filter-based 
whole cell hybridization was a simple and rapid technique for the 
identification of a variety of these 3 cultured algaes. The method 
was useful for identifying Phaeocystis globosa collected in field 
samples and have a potential that could be employed onboard ship 
for near real-time species enumeration. 
Keywords: Harmful algal bloom (HAB), Whole cell hybridization, 
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